The presence of an air-water interface affects formation and elongation of α-Synuclein fibrils.
The aggregation of human α-Synuclein (α-Syn) into amyloid fibrils is related to the onset of multiple diseases termed synucleinopathies. Substantial evidence suggests that hydrophobic-hydrophilic interfaces promote the aggregation of amyloidogenic proteins and peptides in vitro. In this work the effect of the air-water interface (AWI) on α-Syn aggregation is investigated by means of thioflavin T binding measurements, dynamic light scattering, size-exclusion chromatography, electron microscopy, and atomic force microscopy. Measurements were performed with the monomeric protein alone or together with preformed seeds. In presence of the AWI, α-Syn aggregates readily into amyloid fibrils that remain adsorbed to the AWI. Instead, when the AWI is removed from the samples by replacing it with a solid-liquid interface, the interfacial aggregation of monomeric α-Syn is greatly reduced and no significant increase in ThT fluorescence is detected in the bulk, even at 900 μM concentration. Bulk aggregation is observed only when a sufficient amount of preformed seeds is added, and the initial slope of the kinetics scales with the amount of seeds as expected for first order kinetics. By contrast, in seeded experiments with the AWI, the initial slope is one order of magnitude lower and secondary nucleation pathways appear instead to be dominant. Thus, interfaces play multiple roles in the aggregation of α-Syn, influencing primary nucleation, aggregate elongation, and secondary nucleation processes. Interfacial effects must therefore be taken into account to achieve a complete understanding of protein aggregation events in vitro as well as in vivo.